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having one or two structures represented by X— — O*^ B 
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molecules of oligonucleotide analogues that are O 
less likely to undergo enzymatic hydrolysis in | 
vivo , have a high capability of binding to ^ 
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^^l-gPKJR (2 6 0 nm) ©^BtM^^Kt-^^-*-- hT'*)5o 

m2IEIIi. *^Hg©^U 1^7:;' 1/:^^^ K (X2) ^jc + v^:? UT— tfT-5»iS 
U/cB#CDjSg^g(?iKiR (2 6 0 nm) <Dmm6^$Z^t^7K-t^ ^ - h-C*5o 
10 Ji(T»=:*:^B^Ol¥iSa^Mr'5o 

X— O-^ B 
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Y 

(I) 



XRO^YIil^— fcU< liM^CO. TKfR. TJ\y^JVm. TJl^^r—JUm. TJ\y^-J\^ 

uTJi^^Jl^m. T^)\'^)\^^^ TU->»l/S. T ^yUS. 'J ^fUST- 

So 

t-^^;uS. --^y^/i/S. '\4^->yba. 'n:/^;!/^. yjiL/us, 
20 T^'i/^l/S^?*^*)!^ ^.n-So 
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m^ii. h'-jv^^ TU-'i/S. ^i^y^-jvm^ y^-jvm. z> r 

li. T->/Ug. T$yS. T'J-^US. TyU+^'USx ^/i' PT^U+>'US. T^fU:! 
25 ^-^S. TkSfSs -hP». ^NP'y'l^IS^^J&^fcSo 
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T^^u+yus®!? * Lt^^Fiji: UTii> m^in: b 'J ^j\ym. ^>-:^jum. -7^^ 
5 ^yuSs h U ^^^w^ g^v'Ug^ i^y j^—jv^ ^jum. i-y=f-j^^=f-)vm< 4,4'- 
•J/ h + -> h U =f-fi' (DMT r) mmi}<^^i)\ '^{Cif i Ul^CDJiDMT rST 

Ji^m. h u -Y V r a f.fu •> u t - y ^ f- ■> u ^us. t - 



K3i^(*. ^fcii. (II) 




(la) 
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(II) 



10 OV^/=(in^*<2JilJ:Ol^^;r{±B'c!:B(l|5]— T?nc < Tfc J; < . R felol— -c^i 

^ o 

(1) 7 ^' U^-> KISi^«i<D^fiJc 
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PhCHO 
ZnCU 

(ao%) 



MoOH 



7 a 



'J ■:^>A^^.35:S^ [l) J. a. Secrist et al. . J. Am. Chem. Soc. . 101, 155 

4 C1979); 2) G. H. Jones et al. . J. Org. Chem.. 44, 1309 (1979)] iZVtl^ 
^fi£ U/c^b^#I 1 * h'>J\^i^ut) K (Ts C 1 ) ■V2mi!>i>m—m.TJl^='-Jly(0 

t UT> w©t>O^Egtg-fb^:5' > (T i C 1 4) ??ffiT{C:h h U A •> T ^ -i-C P 
tKU K (NaBHsCN) T'Stc-T 5 t-ft^^t^!/ 5 ;6<?# ^.tlfco :*:'fk^1^^7^ h 

5 t Ko :7 5 y (TH F) ^-Q-f- h tj -^7 A'N^^-y-y ^)\/'J'^^'J K (N a HMD 
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S) ^^ft^ittztZ^. t-->^ p-fb^«!l6 at^^l : B = 05->yU (U) . 

x = H, Y=^^>'jju) im^tifzo it-^^6'^y<^ ■j'y L.mmtijLmT-cmm 

^yt-t^t^ -y^^-Mt-^<^7 Cit-^^ (I) : B = U. x = Y = H) t^m^ti^ 
Wi^^ 4> 4' -v';^ h 11 'f-jUi/ d >) K (DMT r C 1 ) toS.-T-S i: h 

5 ^/l/fi^S Cit^^l:B = U. X = DMTr, Y = H) t,nfca-'ft^<K3 6 . 

»a7K5^jS-r5<h-fk^<ai 1 at^!^ ( I ) : B = -> h (C) . X=DMTr, 
(I) ; B=^>y'r>'U> h ->> (C") , X = DMTr, Y = H){i^t:^^l 

1 ©'^>•/-^'>'^'^kT'SM^c^f t-ti^Bo 



DMTi 




15 l^-®:^i*{iD- 'J C3) A.G.M. Barrett et al. . J. Org. Ch 

em., 55, 3853(1990): 4) G. H. Jones et al. , ibid.. 44. 1309 (1979)] JC'tt-:, 
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D. Youssefyeh. J. P. H. Verheyden and J. G. Mof fatt. . J. Org, Cheo. . 44, 
1301-1309 (1979) \zVt^Xit-^^3 l^m^-t^o m^X\ it^^S 1 ^-TIH 




TBDPSCL 

AcOH / AcaO/ cone HjSO* lc^^ 

' Tsc/JiTiAc 

•ft^#j3 4(Zh V ;^ ^JVi^ '} MtLXfS\^'(tLfz¥ I > (2TMS • T) . 
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10 



wo 98/39352 



PCT/JP98/0094S 



TBOPS* 



2TMS • T or 
2TMS»A^0f 
3TMS •G*^" 



iCr ien Aac TMSOTJ/CICHzCHzCI 
34 



r t. 



TsCr OBn OAc 



(70-97%) 



aq. KgCOg / MeOH 



35: B=T 
AO: B=A 
44:B=G 



8z 
iBu 



(64-92%) 



TBDPS* 




Bn Oh 



36: B=T 
^1: B=A^^ 
45: B=G'^" 



NaHMDS / THF TBDPSO 



(44-100%) 




TSAF/THF 



37: B=T 
42: B=A^' 
46: B=G'^" 



(83-100%) 



HO 




H2/20%Pd(OH)2-C 
MeOH 

ft. 

96% 



HO 




38: B=T 
43: B=A^' 
47: B=G'^" 



39a: B=T 
39b: B=A^^ 
39c: B=:G'^ 



11 



WO-98/393S2 PCT/JP98/00945 

(2) :^') if yy^f- vmrnwcD-^m 



DMTfO-^ B OMTfO- 

DNABfi-tSAa 



a 




0. S?*U<li 10-30 ^T'* -So 

-C^-5o -^UT. «?tjx.li> ^ •y-{r:^-:^-^-RNAi:^^n£-fi§I^BRELT^Eg 
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(1) 2'.3'-0-^'^ a's^v "J V-4' -(p- h yUi >X>'l/^xj:^yl/xf+ ■> 

g^«B^T. ^Wm-fSaW.^^ 1 ( 956 mg, 2. 70 mmol ) ©ffi7K f U Vjgj^ 
15 ( 13.5 ml ) (rMzST-p - b > X;!^?}^— o U K (771 rag. 4.05 mmoO^Sr 
SPX.. 60 X:T-5BtPB^iI^l^b^^o 

3[h!*Z*U. ^it>n/::ffi;S:^i**->U^^7U:^^A:^av h:r^7^- (CHCI3: 
20 MeOH = 15:1) J: «9 *SSS!^. ^>-^"y-'N+-^^ >{CT#it^ L/> afet5}*<t L 
Xit^m2 (808 mg. 1.59 mmol, 59X) ^?i/Co 

•fk^^2: B&W^ mp 104-106 "C ('^ y-lf ^-'s^^-y- ». IR v (KBr): 33 
26, 2929. 2850, 1628. 1577. 1544, 1437. 1311. 1244 cm''. 'U-NMR (de-acet 
one): 5 1.45-1.67 (lOH. ra), 2.45 (3H, s). 3.71 (211. ABq, J = 12 Hz). 4. 
25 20 (2H. ABq. J = 11 Hz). 4.92 (IH. d, J" = 6 Hz). 5.05, 5.06 (IH, dd. J 
= 4, 6 Uz). 5.60 (IH, d, J = 7 Hz). 5.75 (IH. d, J = 4 Hz), 7.48 (2H. 
d. J = 8 Hz), 7.77 (IH. d, J = 8 Hz), 7.81 (2H. d, J = 8 Hz). 10.10 
(IH. s. ). '='C-NHR (ds-acetone) : <5 21.5. 24.1, 24. 5. 25.5. 34.8. 36.9. 
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63.5. 69.7, 82.5. 84.7, 87.8. 92.9, 102.9. 115.4. 128.8. 130.8, 133.9. 1 
42.7. 145.9, 151.3. 163.5. Mass(EI): m/z 481(M*- HjO). 

Anal. Calcd for C23H28N2O9S- 1/3 H2O: C. 53.69; H. 5.61: N, 5.44: S. 6. 
22. Found: C. 53. 99 :H. 5. 48: N, 5. 42: S. 6. 10. 
5 (2) 4'-(p-hJl^^:y:^JU4-^—J\yyir^iy;<^jU^'y')i^y(.3')(D-^^ 

it^«Sn2 (107 mg, 0.21 mmoD^TFA-HjO (98:2. 1 ml) «t>mza-C10 ^ 

fiim.w\ytco K;E:^/^^Mffig*u. ixQVi^mTLx 2m^m\^tzo ?#t.n^*afi5c 

iK(*^->U;<;yyU7^5A^n-7 h :5'-5 :7 ^ -(CHCI3 :MeOH = 10:l)<rct; *)ifS$!JU. 
^k^4^!l3(85; 0 mg, 0.20 mmol. 94X)<^^ffCo 
10 it-^mZ: rap 119-120 IR v (KBr) : 3227. 3060. 2932. 2837. 

1709. 1508. 1464. 1252. 978. 835, 763, 556cm-'. 'H-NMR (de-acetone) : 5 
2.31 (3H. s), 2.84 (311. s). 3.71 (211. s). 4.13, 4.20 (2H. ABq. J = 11 
Hz), 4.28. 4.31 (IH, dd. J' = 9. 6 Hz). 4.36 (IH, d, J' = 6 Hz), 5.54 (1 
H, d, J' = 8 Hz). 5. 75 (IH. d. J = 7 Hz), 7. 32 (2H, d, J = 8 Hz). 7. 67 
15 (2H. d. J = 8 Hz). 7.70 (IH. d, J' = 8 Hz), 10.14 (IH. s). ' ^C-NMR (dg- 
acetone): 6 21.5. 63.7. 70.8. 72.7, 74.6, 86. 8. 88.8. 103.1. 128.8, 130. 
7. 133.9, 141.7, 145.8. 151.8. 163.9. Mass (EI): m/z 256 (M*- OTs) . 
(3) 2' . Z' -O-^yj U 7=>- 4' -Cp-hJ\yJ^y:^Jl"ir^-J\^^^>y ^-'i/) 
U (4) 

20 mm^MT^ it-^mS cm mg, 0.93 mmoO iZ^l^XTJlT^h K (2.4 ml. 

excess). ig-fbfEiS (670 mg. 5.0 mmoD^APX-MJ^T 5 I^Pami* U^^o SfG^ 

P V [-y^y ^ -CCmia : HeOH = 40 : 1) «r J; fJifSML. -ft^!^ 4 (380 mg. 
25 0.74 mmol. 80X)*?#/Co 

{b^^4: mp 99-102 "C (CH2Cl2-'S+-9- ». [a]o ^"-26.7 ' 

(c=l. 0. CHCI3)- IR V (KBr): 3059. 1691. 1460. 1362. 1269. 1218. 1177 
cm-'. 'H-NMR (CDCI3) 6 : 2. 41 (3H. s). 3.25 (IH, br). 3.79 (2H. m). 4.19 
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(2H, s), 5.09 (IH. d. J = 7 Hz). 5.28 (III. dd. J = 3. 7 Hz). 5.60 (IH. 
d , J = 4 Hz). 5. 73 (IH. d . J = 8 Hz). 5. 94 (IH. s). 7. 24 (IH. d. J = 8 H 
z). 7.38 (2H. d. J = 9 Hz), 7.42 (5U. br). 7.69 (2H. d. J = 9 Hz), 9.11 
(in. br). "C-NMB (CDCI3): 6 21.6. 63.5, 68.3. 77.2, 82.8. 84.2, 87.7. 
5 94. 9. 102. 6. 107. 5. 126. 5. 127. 9. 128. 5. 129. 7. 132. 2. 135. 0, .J43. 0. 14 
5.0. 150.4. 163.5. 

Anal. Calcd for Cz4Hz4N209S-l/3 H2O: C, 55.17: H. 4.76: N, 5.36: S. 6. 
14. Found: C. 55. 19:H. 4.66: N. 5.29; S. 5.98. 
(4) 3' -O-Oi^^U- 4' -(p- h>'l/i>xyl';}->^;l/:t+'>y ^.'l') 
10 O U i^V (5) <^^RJt 

^^mSitT. it^^A (150 mg. 0.29 inmol)fDT4? h- h U (3 inl)lc 

■>Ty7K^^t4-^':7^•:^ h U -t; A (92 mg. 1.5 inmol)^S2a{rTjax.3to -^O^, 
Egig-ft^^^V (0.16 ml. 1.5 mmoD^^K^^TT'JST L^2a»-T 15 mmUWi^fZo 

15 tg6«*M7KI?fi^:^ h 'J -t/ A^:•|^igL^ jgSSSSifei^ V t^^VP^ 5 A^' h 

■7 ^ -(CHCI3 : MeOH = 25:1)(CJ; OfSSlJU. -fk^^S (112 mg. 0.22 mmol, 75X) 

-fk^^S: ^fe^S. mp 195-197°C (AcOEt-^^-^- ». " -14. 6° 

(c = 1.0. CHC13). IR V (KBr): 3033. 2885. 2820. 1726. 1470. 1361. 1274. 
20 1175. 1119 cm-'. 'H-NMR (CDCI3) 6: 2.40 (3H. s), 3.59-3.77 (3H. m). 4. 
10.4.24 (2H. AB. J = 11 Hz). 4.32 (IH. d, J = 6 Hz). 4.56 (20, m). 4.69 
(IH. d. J = 11 Hz), 5.52 (IH, d .J = 6 Hz), 5.67 (IH. d .J = 8 Hz), 7.24 
-7.29 (7H, m). 7.48 (IH, d. J = 8 Hz). 7.70 (2H. d. J = 9 Hz). 9.91 (IH, 
s). '^iC-NMR (CDCI3): S 21.6, 63.2. 69.2. 73.6. 74.6, 78.1. 86.6. 92.9. 
25 102.5. 127.9. 128.2. 128.3. 128.6. 129.9. 132.3. 136.9. 142.4. 145.2. 1 
50.7. 163.8. 

Anal. Calcd for C24H26N209S : C. 55.59; H. 5.05; N. 5.40: S. 6.18. 
Found: C. 55. 41;H, 5.02: N, 5.32: S. 6.15. 
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(5) 3' -0-Ov>/b- 2'-0. 4' - C-/^U>0 i^y C6) O^fife 
^^MgitT. 'fb^tlS (80 mg, 0.16 amol^XDMykTUF mi& (1.5 ml) i^M 

MT' NallMDS (3.2 ramol) ©MtK-^ >-tr' (0.7 ml) ^Snx.. miaT?20 B# 

p^ni^u^to sjtx^fSfrfia^pfiiTTR^jnx.. CHCI3 ic-cjismL/ro wta^^iafD 

«in/::ffl^*«(*^'>'J h^'5:7^ - (CHCl, : MeOH = 10:1) 

izxmm'i^. MeOH<CT??SSU. 'ft^'Kl 6 (41 mg, 0.10 mraol. 61X) '^mtz^ 

it^^G: rap 217-219 "C (MeOH). [aDo "+108.4 ' (c = 0.3. M 

eOH). IR u (KBr): 3059. 2951. 1688. 1459. 1271. 1053 cm"'. 'H-NMR (d,-D 
10 MSO) 6 : 3. 75, 3. 85 (2H. AB, J = 8 Hz). 3. 77 (2H. d, J = 5 Hz), 3. 92 (IH, 
s), 4.44 (IH, s). 4.60 (2H, s). 5.39 (IH. t .J = 5 Hz). 5.48 (IH. s). 7. 
31 (5H. in), 7.72 (IH. d. J = 8 Hz). 11.37 (IH, s). ' ^C-NMR (ds-DMSO): 6 
56.0, 71.1, 71.6. 75.8. 76.5. 86.5, 88.3. 100.9, 127.4, 127.6, 128.2, 1 
37.9. 139.0. 150.0. 163.3. Mass(EI): m/z 346 (M*, 1.1). 
15 Anal. Calcd. for C, 7H, gNzOg : C. 58.96; H. 5.24; N. 8.09. 
Found: C, 58.67; H, 5.23; N. 8.05. 

(6) 2'-0, 4' -C-^^L/y-i; U (7) ©^fiE 

<t-^i^6 (25 mg, 0.072 maol-) <D jt ^ y - Ji^M)^ (2.5 mDJClOX Pd-C (25 mg) 

^jtax. Ti^mnrnT. nmzxis msmwvtco ^mm^m.i^L. mm^^'iMi. 

20 •>U7^y">'U7!75A^n-7 (CHCl 3 : MeOH = 10:1 then 5:1) icxm 

7 (18.3 mg. quant. )^|f /Co 

it^mi : MfeiPSa^. mp 239-243 "C (MeOH). [a]o "+92.2 ' (c = 0.3, Me 

OH). IR V (KBr): 3331, 3091, 3059, 2961, 1689. 1463. 1272. 1049 cm''. 

'H-NMR (CD,OD) 5 : 3.76, 3.96 (2H, AB. J = 8 Hz). 3.90 (2H. s). 4.04 (IH. 
25 s), 4.28 (IH. s). 5.55 (IH, s). 5.69 (IH, d. J = 8 Hz). 7.88 (IH. d. J 
= 8 Hz). 

Anal. Calcd. for C, oH, zNzOa : C. 46.88: H. 4.72: N. 10. 93. 
Found: C. 46.74; H. 4.70; N, 10.84. 
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(7) 5' - 0-(4, 4' - h + -> h 'J 5^/1/) - 2' -O. 4'-C-y^U> 
(8) 

it^^l (140 mg. 0.53 ramol) C^l7K f U >^3!JPX.T 3 Isl^^^* U^c^, m 
7Kt*'; i^'y^J^ (1.5 ml) iL> ^^^-SST. Ma-C4. 4'-i>y h + i^ h U 5^ 
yU^'ci'J K (210 mg, 0.63 mmol), DMAP (6.5 mg. 0.053 mmol)<£J5nx.^za 
-C'^Hmm-m^tz. S;C^?^{cfiSMW7K^*P^^^> CH2CI2 T'J6tilL/Co W 

'<#'itl/::tafi£iaf**-> 'J ti*f)\^ti^U^X2^ h i?*-? "7 ^ -(CHCI3 : MeOH 
= 40:l)JCj;O#S®IUs -ft^t^!; 8 (230 mg, 0.34 mmol, 66X)^?ffCo 
\\L-^m?>: fifeta*. mp 117-120 °C (CHCI3). [ajo "+17. 2 ° (c = 1.0, 
CHCI3). IR V (KBr): 3393. 3101, 2885. 1689, 1464. 1272. 1047 cm-l. IH-N 
MR (CDCI3) 8 : 2.59 (IH. br). 3.56 (2H, q. J = 7, 11 Hz), 3.87 (IH, d. J 

= 7 Hz), 4.26 (IH, s), 4.47 (lU, s), 5.60 (IH, d, J = 9 Hz). 5.63 (IH, 
s). 5.84 (4H. d, J = 9 Hz). 7. 22-7. 45 (9H. m). 7.93 (IH, d. J = 9 Hz). 

(1) yf->'U=5-0- ( t -y^^yu-:^^ i.r.7i/-> ij ;u) -4-tKa + > 
y =f-)\^- 2. 3-0-'i'V7'at*U-r>-/3-D-') -if^-y 7 -> K 
(14) 

M^mSST. rScmBE^ai-fb^*^ 1 3 (2. 00g.8.54mmol)O«S7j<CH2C 1 2^?g[(40 
[nl){r?K?^TT'Et3N(2. 62ml. 18. 8ramol)> t -7'5^>'Vi^-7 i— >'U-> 'J VUiJ' a U K(4. 
88ml. 18. SmmoD^JOX.. SSt:- 1 3 B#Pa1M# UAio SfE;?g?g[J'fiS*0SW7K^ft]X. 
AcOEtT-SmjlfitiSUfCo W^^^ISfPgligTkT' 1 lHl«fe;^^> ^!ft7kNa2S04J:: 

('N^+f-y : AcOEt=5:l)JC J; fJfflSUb, Mfevi^^l^aM 1 4 (2. 82g. 5. 9 

smmoi. im^'m^o 

[a]D'^-16.2'' (c=0. 52,CUCl3) IR y (KBr) : 3510. 3061, 2938. 2852. 1465, 110 
3cm"' . 

'H-NMR (CDC I 3) 5 : 1.09(9n.s), 1. 28(3H, s), 1. 49(3B. s), 3. 22(3H, 
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s). 3.67. 3.76(2H,AB. J=llHz). 3. 88. 3. 93(2H. AB. J=llHz). 4. 49(1H. d. J=6Hz), 
4.57(lH,d, J=6Hz). 4.93(1H. s), 7. 38-7. 43(6H, m). 7. 67(4H. d. J=7Hz). 
'"C-NMR (CDC Is) <5c:19.2. 24.4. 25.9. 26.9. 55.0. 62.9. .64.8. 
82.2. 85.9, 88.7. 108.6. 112.6. 127.8. 129.9. 133.0. 135.7. 
5 Anal. Calcd for CzsHaeOgSi • 1/4 HjO : C. 65. 45: H, 7. 71. Found:CJ.5. 43: 
H, 7.59. 

(2) y^>'U=5-0- it -y^jVi?y :x.—Jl'iy') Jly) -2. 3-0- 

V^P h* -r y- 4 - (p - hyUJi^xvl/.t:— ^JU) 
- /5 - U 7^-7 5 y V/ K (1 5 ) CD^^ 
10 mm^MT. '((:^iKl(2. 13g. 4. 51niiiiol)CDliR7KCH2Cl2rgf^ (ISmOfrM-CEtaN 

(3. 92g. 28. OmnioD^p- b JU^i^iy xjUTii — jiy^^ c U KCl. 34e, 7. 22niinol). 4 - i> ^ 
^JUT i- J M 0 'J >(90nig. 0. 72Dioiol)^*nx.s MztT' 1 7 mf^UW L/3^c„ 
mcmumMMtXl^fz'ik. AcOEt-CSmJl&ttlL/Co W«^^^iSft]:t:ig7X-Cll5] 

15 fjfjVti^I^^u^ Vy^y ('N^-tl-y : AcOEt=10:l)ir J; OilfSaL. ^fe 
?4t«Cl«!lK 1 5 (2. 76g. 4. 42mmol. g8^)^?#/Co 

[a]n'^-3.82° (c=0. 56,CHCl3) IR i/ (KBr) :2934, 2852. 1369. 1104cni-'. 
•H-NMR (CDC is) <5 : 1. 02(9H. s). 1. 20(3H. s). 1. 32(3H. s). 2.41(3H, 
s), 3.09(3H,s). 3. 51. 3. 77(2H. AB, J=10Hz). 4. 34(111, d. J=6Hz). 4. 25. 4. 39(2H, 
20 AB, J=9Hz). 4. 47(1H, d, J=6Hz). 4. 77(1H. s). 7. 28, 7. 81(4H. AB. J=9Hz). 7.39-7. 
44(6H.m). 7. 62-7. 65(4H. n). 7. 81(2H. d. J=9Hz). 

'='C-NMR (CDC la) 5= : 19.2, 21.6, 24.5. 25.8. 26.8. 54.9. 62.7, 
68.8, 81.9, 85.6. 87.5. 108.7. 112.8, 127.7, 127.8, 128.2. 129.6. 129.9. 
132.9. 135.6. 144.4. 

25 Anal. Calcd for C3 3H4 20sSSi;C, 63. 23: H, 6. 75:S. 5. 11. Found :C, 62. 99: H, 6. 5 
3; S, 5. 13. 

(3) / ^JV=b-0- ( t -yf-Ji/'Jy j.—J\yy ^) JV) - 4- (p-hvl/x- v 
x;i/r^^>l/;i-4- >> ^;u) - yS - D - rfC^ ^ y -> K (16) (D^f& 
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it-^^ 1 5 (645mg. 1. OSmmoDtDTHF-HjOCllml. 8:3(v/v)]^?eiJwmMT S 'J 7 D 

ISf*:^>"J ^y-'U/7 5 A^' -i — (hexane:AcOEt=5:l)iC J; t)*gSS!b. 

^iSfefei^l^Iia 1 6 (464mg. 0. 79niinoL, 77!K)^i#/Co 
5 [a]o'^-35.8° (c=l. 9O.CHCI3) IRy (KBr):3499. 3051. 2931. 2840^.1594. 146 
8.1362. 1109cn->. 

'H-NMR (CDCI3) (5 : 1. 02(9H. s), 2. 42(3H. s), 3. 16(3H. s), 3.54. 
3. 70(2H. AB, J=10Hz). 3. 97(1H, d, J=5H2). 4. 18(1H, d. J=5Hz), 4. 26, 4. 39(2H. AB. 
J=10Hz). 4. 73(lH,s), 7. 30(2H. d. J=8Hz). 7. 36-7. 44(6H. m), 7. 59-7. 66(4H, m), 
10 7. 78(2H. d. J=8Hz). 

•3C-NMR(CDC 1 3)<5c : 19.2, 21.6, 26.7. 55.2. 66.5, 69.6. 74.0. 
75.2. 76.5, 84.8, 107.5, 127.7. 128.0. 129.8. 132.6, 132.7, 132.8, 135.5. 
135.6, 144.9. 

Anal. Calcd for C3oH3BSSiOa-l/4 HsOiC, 60.94: H. 6. 56. Found :C. 60. 94: H, 6. 4 
15 3. 

(4) /^JU=5-0- it -zr^j\^-jy JU) -2-0, 4-C- 

y ^ \y > - P - D - V ^ J h' (17) SO' 
/=f-j\y= 5-0- it -zr=f-){^-jy x.—JViy -3-0, 4-C- 
y 9=- U >- )3 - D - U TfC^ 5 y ■> F (18) 
20 m.^n.^y. \t^<>i^lQ (194mg, 0.33ramol)<D^7KTHF^fg (4ml)<CMT 

NaHHDS(3. 30inmol)(Dbenzene!l®?S (1. 6nil)^j!lPX.> MtM B^PbIUS^ L/^io R 
]!^^mm\^mmmM7K=^lB^fzWti. 5;5:®{®^S*U. AcOEtx-Slaltttiib/^o w 
:^^«-ta*DftiS7KTllH]tt^'#s M7KNa2S04»rT^j®U/=„ ?gi®*i«E®*U. 
n^tltzmm%i^^'-^*)tif)\^-h'y^^ur^ V^yy 4- ('s^-y-^ : AcOEt=5: 
25 iXrcfcOltSSU. ^Sfe?ftt«i'^Kl 7 (48ing, 0. 116mraol, 35X)S:a^l«feift4*iM 1 
8 (59mg, 0. 142mmol. M%)^nfz^ 
'fk^<t?!ll 7 :IRt'(KBr):3438. 3064. 1103. 1036cin-'. 

•H-NMR (CDCI3) 5 : 1. 08(9H, s). 2. 04(1H. br s). 3. 39(3H, s), 3.65. 
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3. 98(2H, AB. J=8Hz), 3. 95, 4. 02(2H. AB. J=12Hz). 4. 02(111. s). 4. 30(1H. s), 4.79 
(lH,s). 7. 38-7. 46(6H.m). 7. 65-7. 69(411. m). 

'«C-NMR (CDC I 3) «yc:19.2, 26.7. 55.0, 60.7, 71.2. 73.1. 79.9, 
85.5. 104.3, 127.8, 129.9, 130.0. 132.9. 135.6. 135.7. 
Anal. Calcd for C23ll3o06Si-l/4 lUOiC. 65. 68: II. 7. 34. Found :C. 65. 9^.: H, 7. 23. 
^b^<tol 8 :IRv(KBr):3456, 3058, 2938. 2852, 1467, 1108cm-'. 
'H-NMR (CDCI3) <5 : 1. 10(9H. s), 3.26(3H.s). 3. 71(2H, s), 4.02(111. 
d. J=6Hz). 4. 35, 4. 95(2H, d, J=7Hz), 5. OKlH. s). 5. IKIH, d, J=6Hz), 7.38-7.4 
4(6H.m), 7.66(4H,d, J=7Hz). 

'«C-NMR (CDC 1 3) <5c:19.3. 26.8. 55.4, 63.7, 75.1, 77.9. 84.5. 
86.3, 111.9. 127.8, 128.0. 129.9. 132.9, 133.0. 135.6. 135.8. 135.9. 
Anal. Calcd for C23H3o05Si-l/4 HzOrC. 65. 91: H. 7. 34. Found :C. 66. 07: H, 7. 14. 
(5) ;>< 3 -0-T-fe5=->'l/- 5 -O- ( t -y^'f-JVi^y ^—JViy V 

J\y) - 2- 0, A-C- ji e-D- V ^^yp y :y h' il 9') 

mmm.WiT. -fb^l^ill 7(704(ng. 1.70miDol)cD*ft7Kf'; (lOmDH^a 
T'^7KS^gf(0. 38ml, 4. 08mmol). 4 - i^^ f^.'UT ^ ^ h* 'J 'J >(21ing, 0. 170mmol)^ 

Snx. ^•^-c3B#FalJll$ bfco Rttsmmtz-mnrnw-^^im^fzi^. AcOEt-csisl 

y : AcOEt=7:l)l^ct »)f95abs ^Rferftt^^g 1 9(665mg, 1. 46minol,86X)^'ff/Co 
[a]D'^-34. 3° (c=0.93,CHCl3) IR 1/ (KBr) :3438. 3064, 2934. 1749, 1468, 110 
3, 1036cm-'. 

•H-NMR (CDCI3) 5 : 0. 99(9H,s). 1. 97(3H.s). 3. 34(3H,s). 3.69.3.8 
6(2H, AB. J=8Hz). 3. 86(2H. s). 4. 17(1H. s), 4. 77(1H, s). 5.06(lH.s). 7.28-7.3 
9(6H. m). 7. 58-7. 63(4H, m). 

•'C-NMR (CDC I 3) (5c: 19. 3. 20.9, 26.7, 55.0, 60.3. 72.0. 73.6. 
78.3. 85.3. 104.4, 127.7, 129.8, 133.0. 135.6, 169.8. 
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Anal. Calcd for CssHa iOeSi - 1/4 HjOiC. 65. 12; H. 7. 10. Found :C. 65. 27; H. 7. 00. 
(6) 5'-0- at -y^JUufy x. — Jly->*) JV) -2' -O, 4' -c-y^ 

V iy> (2 0) O^fife 
Sf^m^iltTx (109. 2g. 0. 239mraol)0^7KCHsCN^?^ _(2nil)|rM 

^T'O, O' - t"X h 'J > ^yl/ix ^U^^ ^ >(154mg, 0. 598niniol)*5!)DX.i;:^. 
TT' h U > ^>'l/-> U U ■7yV';tn.y rJ' >x;l/.-ht-- h (0.82ml. 8. 74ininol)cr> 1 , 

1 -•:^^PDjii^ v(o.3irai)^?g^^jQx.. MT'i SB^Faiat^byto RfBmm.'^ 

CH2C 1 fiafoS:W7K^Jnx./;it^. AcOEt-c3lEl}fidi U/co =»^JS^ 

fiSf[]^iM7KT' 1 lilzJfe^^, ^7j<Na2S04lCT^jSL/Ca ?^iig*MES*U. 
tzmm%i^'^'y')tiV)Vij^Ki;u-7 V^'v-y ^- a^^-^y AcOEt=3:l)fr 
*9*»S!!L/. i!i-fettt»itlS 2 0 (87. 7ing, 0. 173mmol, 70X)*'f#fco 
IRiv (KBr):3048, 2935, 2852, 1749, 1466. 1369. 1234. 1108. 1040coi-'. 
'H-NMR (CDCI3) <5 : 1. 06(9H, s). 1. 94(3H, s), 2. 98(1H, br s), 3.63. 
4. 00(2H. AB, J=10Hz). 3. 72(1H. d, J=7Hz), 3. 82-3. 84(2H, m). 4. 30(1H. s), 5.25 
(lH,s). 7. 40-7. 46(6H, m). 7. 60(4H. d. J=6Hz), 7. 66(1H. s). 9. 68(1H. br s). 
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(1) 3 -0-^>>>Jly- 5-0 - t -y^jUi^y :r. — Jl'i^ ») ju- 4- (t Ka 
+ -1, 2-0--f y^p fUf^y-a-D-jiU ^a^> h 
:7^y-x (3 2) o^fiS 

5 ^^maET> ^]^}%T-vmm-scm. s) icti^^xi^MUfc^fc^ii^ja i(2l50 g, s.o 

8 mmol) (Di^itj^ (50 ml) {C. h'jJU^/UTi^ (3.71 ml, 26.6 m 

mol). t-y^Jl^'Jy JUi^ u 0 K (6.94 ml, 26.7 mmol) ^JOX.^ MzS 

T 10.5 B#rBm#L^o SfC^?s^j-fiaMW7k^jax./c^s s^Sfji^^yi/TjsaiL 

1:4 ^ 1:3) SfeSI* (3 2) (2.97 g, 5.41 mmol. 67 %) ^ 

mp. 98 - 99 "C ('\+-t^» . [a] d^" + 54. 8 • (c = 1.12, T-t |> ». IR 
i/max (KBr) : 3553, 2936. 1463. 1379, 1107 cm"'. 'II-NMR (CDCI3) 6: 1.13 
15 (9H. s), 1.50 (3H. s), 1.78 (3H, s). 2.56 (IH. t, J = 7 Hz). 3.82, 3.92 
(2H. AB, J = 11 Hz), 3.94 (2H, t, J = 6 Hz), 4.57 (IH. d. J = 5 Hz). 4. 
64. 4. 95 (2H. AB. J = 12 Hz), 4. 83 (IH. dd, J = 4. 5 Hz). 5. 95 (IH. d. J 
= 4 Hz), 7.44-7.55 (IIH, m). 7.72-7.78 (4H, m). ' ^C-NMR (CDCI3) <5c: 19. 
2. 26.2. 26.5, 26.8. 63.2, 65.4, 72.5, 77.9, 79.1. 87.4. 104.4, 113.7. 1 
20 27.6. 127.7. 128.0, 128.5. 129.5, 129.7. 132.9. 133. 1, 134.7. 135.5. 137. 
2. 

Anal. Calcd for C3 2n4oOeSi : C, 70.04; H. 7.38. Found : C, 70.19: H, 7.3 
5. 

(2) 3-0-^y>>Ji'-5-0- ( t i-;l/i/»J /I/) -4- (p 
25 - f>;l/a:.:/X./l/<t:±.7U^4=- >;' ^Vl/) -1. 2 - a — D - 'J X a h 

(3 3) co^fijj 

^^m^KT. ?K?^TT' 3 2 (250 mg. 0.456 mraol) (Di^itjt^ly^mm^. h 
\JjL^jVT^ > (395 pLl. 2.83 mmol)^ p- o >J K (139.2 
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ng, 0.730 nmol) l^lf A- 'J ;^ "J- JVT ^ y b* 'J > (8.92 mg. 0.0730 mmol) ^ 

adx.. M^a-e 15.5 i^Paiffi^u^o RCv^?s?(rfiafQfiW7k*itax.y:^. pse^if^ 

5 OEt--\+-t^>. 1:6) jrJ;»3#SS3U. ^^fejftt^J^'a (3 3) (310.6 ng. 0.442 

0001. 97 X) *li^o 

[a] + 16.0 • (c = 0.44. T-fe h ». IR j/max (KBr) : 2935. 1595. 146 

2. 1363. 1174. 1106 cm-». ^H-NHR (CDCI3) 5: 1.08 (9H. s), L40 (30. s). 
1.46 (30. s). 2.48 (31 s), 3.68, 3.83 (20. AB. J = 11 Dz) . 4.45 (20. 

10 dd. J = 4, 5 Dz). 4.64, 4.81 (20. AB. J = 12 Dz). 4.68 (10. dd. J = 4. 5 
Hz), 5.81 (ID, d. J = 4 Dz). 7.32 (20, d, J = 8 Oz), 7.42-7.72 (150, m). 
7. 82. (20, d, J = 8 Dz), 7. 66 (40, m), 7. 72 (20. d. J = 8 Dz). • 'C-NMK 
(CDCI3) 5c: 19. 1, 21.5, 26.1, 26.4, 26. 7. 64.4, 70.0, 72.5. 78. 1, 78.9, 
85.4. 104.2. 113.6, 127.3. 127.7, 127.9. 128.0. 128.4, 129.6. 129.7. 12 
15 9. 8, 132. 7. 132. 8. 135. 5, 137. 2. 144. 4. MS (EI) m/z : 646 (M*-t-Bu). Hi 
gh-HS (EI) : Calcd for CssDsTOgSSi (II*-t-Bu) : 645. 1978. Found : 645. 19 
69. 

(3) 1. 2-i? — 0-T-^=f-Ji^-3-0-^>'Jj\y-^-0-t--:/'^)i''J 
y ^—J\/>V J\^— 4— (p — h7l/j:.>Xyi/5n.^7U:4-+>;>< ^->l/) -a- 

mmm.m.T^ 3 4 (3. 70 g. 5. 27 mmoi) oy^mmm (56 mi) I'Mi^mm (6. 

0 ml. 63.6 mmol) RJ/zSMge (56 fih 1.10 //mol) «rinx. Miaf 2 
Wi^tzc Rte^^ac^^KTk (300 ml) \z$,{fx 30 ^>PaMi^b^^. flSfa^lSTK^ 

25 ^®5feb-Cfit.n^ffifi£a(** >') T^/y^l/;;^^ A:?a-7 - (AcOEt-'\ 

2:1) jr<t»)tftiab. n'&ilbiK'^n (3 4) (3.36 g. 4.53 fflmol. 86 X) 
: /S = 1:4 (DM^^tLXntz^ 
IR Umax (KBr) : 2934, 2863, 1751. 1365, 1217. 1106 cm *. ' H-NHR (CDCU) 
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Iffm 6: 1.02 (9H, s). 1.77 (3H. s), 1.98 (3H, s), 2.39 (3H, s). 3.61. 
3.76 (2H. AB. J = 11 Hz). 4.21-4.58 (5H. in), 5.26 (IH. d, J = 5 Hz). 5. 
94 (IH. s). 7.15-7. 59 (13H, m). 7.58-7.66 (4H, ra). 7.72 (2H. d, J = 8 Hz) 
. Lam d: 1.02 (9H, s), 1.98 (3H. s), 2.36 (3H. s). 3.48, 3.58 (211. AB. 
5 J = 11 Hz). 4.21-4.58 (511, m), 5.12 (IH. dd, J = 5, 6 Hz). 6.3"3 (IH. d, 
J = 5 Hz), 7.15-7.59 (13H. m), 7.58-7.66 (4H. m). 7.72 (2H. d. J = 8 Hz) 
. '^C-NMR (CDCla) 6.: 14.2. 19.3. 20.5. 20.8. 21.6. 26.7. 26.8. 60.3. 6 
4.8, 69.1. 73.6. 74.1. 78.6. 85.3. 97.4. 127.4, 127.6. 127.7. 127.8. 127. 
9. 128.0. 128.2. 128.3. 128.4. 129.5. 129.6. 1289.8. 129. 9. 132.4. 132.8. 
10 132.9. 135. 4. 135.5. 135.6. 136.9. 144.5. 168.7. 169.4. High-MS(FAB) : 
Calcd for oH^ sNjO, oSSiNa (M^Na) : 769.2479. Found : 769.2484. 
(4) 2' -0-T-t^;U- 3' -O-^iyi^jU- 5' - O - t - y^yUi^':? ^ 
— jVi^ U Jl— 4' - p — h Jl^J^l^ 7.J\/7i-.s^jU:!t-^ iy "f-Ji^- 5 -/f-Ji^'y 
(35) <D^fi£ 

15 M^maSTs ^K?^TT3 4(1. 88g. 2.52 mmol) <D 1. 2-'J ^ a >r^m 
(26 ml) 2TMS-T (1. 04 g. 4. 03 mmol) h U > ^JV i/ U jU h 'J yjU^ay 
V (730 Hi. 4.03 mmol) ^Jox. 17 B^Faim^^b/Co 5 

20 * {^-cn^tlfzU^mW'^ •> 'J /7 fjVti 5A^PvHi>'^37^ - (AcOEt-'s+tJ- 
>. 2:3) fifetS* (3 5) (2.00 g. 2.44 mmol. 97 X) ^ntz„ 

mp. 70 - 71.5 °C. [a] d** + 4. 58 ° (c = 1.25. T-tr h >). IR iv max (KBr) 
: 3059. 2934. 1694. 1465. 1368, 704 cm '. 'H-NMR (CDCI3) 5: 1.18 (9H. s) 
25 . 1. 63 (3H, d. J = 1 Hz). 2. 10 (3H. s) . 2. 42 (3H. s) . 3. 73. 3. 86 (2H. 
AB, J = 11 Hz). 4.12. 4.20 (2H. AB. J = 11 Hz). 4.44. 4.57 (2H, AB. J = 
11 Hz) . 4.45 (IH. d, J = 6 Hz). 5.38 (IH. t. J = 6 Hz). 6.02 (IH. d. J 
= 6 Hz). 7.21-7.60 (13H, m). 7.62-7.69 (7n. m). 8.91 (IH. br s). ' ='C-NMR 
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(CDCI3) 6.: 11.9. 19.3, 20.6, 21.6, 27.0. 65.3. 68.6, 74.1, 74.8, 77.2. 
77.3, 86.0. 86.4. 111.6. 127.9. 128.0. 128.2. 128.5. 129.7. 130. 1. 130. 
2. 131.8. 132. 3. 132.5. 135.3. 135.5. 135.6. 136.8. 144.9. 150.2. 163.4, 
170.2. MS (FAB) ra/z : 813 (MHH). 
5 Anal. Calcd for C43H48N2O, oSSi«2H20: C. 60.83: H, 6.17: N, 3. 3tL- Found : 
C, 60.55; H. 5.78; N, 3.22. 

(5) 3' -0-^>i^JU-5' -O- t -y^JVi^y V J\^- 4' -p 
- h>'^i^'X.'^7^xJ^y^y}- + ■>y 5 ^^-'l"^ U (3 6) CD^fife 

^K?^T> 3 5(250 mg. 0.308 mmol) <D / ^ Jl^T Jl^=i -J\ym'l^ (4 ml) Jlj^K 
10 ti^)"^ L. (12.75 rag. 0.0923 mmol) Jia'7K (0.5 ml) ^Jdx.x B^gT' 22 B#Fb1 

^JUti^I^ifa-rhi^'^yy^- (AcOEt-'v^-y- >. 3:2) (rJ;0«Si!U. SfetS 

15 5S (3 6) (216.7 rag, 0.283 mraol. 92 X) =^mtz„ 

mp. 74 - 77 "C. [a] + 5. 15 ' (c = 1.23. CHCI3). IR vmax (KBr) : 30 
48. 2934, 1695. 1363, 1181. 1108. 977, 819, 704 cm-1. IH-NMR (CDC13) d: 
1. 05 (9H. s), 1. 65 (3H. d. J = 1 Hz). 2. 39 (3H. s). 3. 04 (IH. br d. J = 
9 Hz). 3.72 (2H. s). 4.17 (2H. s). 4.18 (IH. d. J = 5 Hz). 4.24-4.32 (IH. 

20 m). 4.54. 4.62 (2H. AB. J = 11 Hz). 5.62 (IH. d. J = 6 Hz), 7.19-7.69 

(20H. m). 8.46 (IH. br s). ' ^C-NMR (CDCI3) 5 c: 12.1.19.4. 26.9. 58.8. 7 
2.0. 72.2. 75.8. 76.7, 87.4. 88.8. 110.4. 127.7. 12.79. 128.1. 128.2. 12 
8.5. 128.7. 129.8, 130.0. 130.1. 132.2, 134.3. 135.3. 135.5. 136.8. 149. 
8. 163.9. MS (FAB) m/z : 771 (MHH). 

25 Anal. Calcd for CiiH^sNzOgSSi: C. 63.41; H. 6.16: N. 3.51; S. 3.95. 
Found : C, 63.87: H, 6.01; N. 3.63: S. 4.16. 

(6) 3' -0-^>i^JU-b' -O- t -y^f-JViJ^y x.—ji^iy 0 J\y- 2' -O. 
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mmm.mT. ^k?^tt- 3 6 (i. 86 g. 2. 42 mmoi) <Dx h 5 1 kd -7 5 

(30 ml) :h h 'J ^7 A fx ( h 'J ^ i-J\y> 'J /I/) T i K (1. 0 M in THF. 8. 47 m 
1. 8.47 ramol) **nx. MMtT 1 Bt^JliU^Co SfG^gji^trfiaiftifitfTK (14 ml) 

* ?f ^>n/::tflfi£®(** •> 'J t!; YjV:^ y l^i^ a-7 h i^'^y ^ - (AcOEt-'s^-tJ- 
>. 2:3) ICj;<3ilSSS!L/. (3 7) (1.42 g. 2.37 mmol, 98 X) ^'fi/to 

mp. 70.5- 72 V. [a] + 52.47 ° (c = 1.025. T-tr h ». IR i/ max (KBr) 
10 : 2936. 1694. 1465. 1275, 1106. 1055. 809. 704 cm-1. 'H-NMR (CDCU) <5 : 
1.21 (9H. s). 1.76 (3H. s), 3.88. 4.07 (211. AB. J = 8 Hz). 4.07. 4.15 
(2H. AB. J = 11 Hz), 4.16 (IH, s), 4.66. 4.80 (2H. AB. J = 11 Hz). 4.76 
(IH. s). 7.34-7.79 (16H. m), 10.0 (IH. br s). MS (FAB) m/z : 599 (M*+H). 
Anal. Calcd for Cs4Ha8N20eSi-2H20: C. 64.33: H. 6.03: N. 4.41. Found : 
15 C, 64.58: H, 6. 15: N. 4. 28. 

(7) 3' -0-^> v'yW- 2' -O. 4' -C-> 5 ^>'l/'i"J 

> (3 8) <D-^f$L 

m^^MT. 3 7 (188.7 ng, 0.316iiimol) ©T^h^t Kd7-7>^?£ (1 ml) 
r- b^y^JVY^^e — ^Ay JU:^'J K (1.0 M in THF. 379 uh 0.379 fim 

20 oi) ^iax.. mwc 2.5 mr^mwLtzo R{tim^immmi:Lxm^tifzmm 

mi^=^->V:^YJVti^Ai'u^hy^y^- (AcOEt-'\+-9- 1:1-*1:0) KJ:. 
«)*SS1!U (3 8) (94.6 mg. 0.262 mmol, 83 X) ^ntZo 

IR vmax (KBr) : 3424. 3183. 3063. 2950. 1691. 1463. 1273. 1057. 734cm-'. 
'H-NMR (CDCls) 5: 1.90 (3H, d, J = 1 Hz). 3.83. 4.05 (2H. AB. J = 8 Hz) 
25 , 3. 93. 4.02 (2H. AB, J = 12 Hz), 3.94 (IH, s), 4.53 (IH. s), 4.56. 4.58 
(2H. AB. J = 12 Hz). 5.65 (IH. s). 7.32 (5H, s). 7.44 (lU. d. J = 1 Hz). 

High-MS (El) : 
Calcd for CaHzoNOa (M*) : 360.1321. Found : 360.1312. 
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(8) 2'-0, 4' -C-p<5^L/>-5-^5^U>'i"J>»> (39a) 
-fk^l^!; 3 8 (86. 5 rag. 0.240 niniol) (D jt ^ JUT Ji^ =i - /I't^i^ (4 ml) IC 20 X 
Pd(0H)2-C (86.5 mg) TjcmSv^ftT^EEJ^T 14.5 mmmWLtZo SfC^ 

^ji^^iE^^L-C^Rfei^B^ (3 9) (62.5 mg. 0.230 nmol. 

5 96 X) =^mt^o 

mp. 194- 195 "C. [a] o'"' + 53. 7 ° (c =1.02, EtOlI). IB i/ max (KBr) : 332 
3, 3163. 3027, 2889. 2826, 1689. 1471. 1276, 1057 cm-'. 'H-NMR (CD3OD) 
6 : 1. 89 (3H. q. J = 1 Hz). 3. 74. 3. 95 (2H. AB. J = 8 Hz). 3. 90 (IH. s). 

4.07 (IH. s), 4.26 (IH, s). 5.53 (IH, s) . 7.74 (IH, d, J = 1 Hz). ' ^C- 
10 NMR (CD3OD) 6c: 12.6. 57.6, 70.3, 72.4. 80.8. 88.3. 90.4. 110.7. 136.8. 

151.8, 166.5. 

immm a ] 

(1) 2' -O-T-irf-yl/- 3' -0-^:y'J>JV-b' -O- t -Zf'f-iV'JV X. 

15 -r^UT-ry ->> (4 0) 

6) (H. Vorbrggen, K. Krolikiewicz and B. Bennua, Chem. , Ber. . 114, 
1234-1255 (1981)) iz'ift^xm^l^f^ 2TMS-A'" (128.7 mg. 0.336 mmol) izm. 
mnmr. M-C-3 4(250 mg. O.Sae mmol) CD 1, 2--:^^ ou:r.tSr i^f^m (5.0 
ml) S-O' h U y f->'l'-> U .'I' h 'J ■7>'U:t ^ ^/Xy^.-}-^:^— h (6.7/zl. 0.0336 
20 mmol) ^Snx.. 26 B^FelJaS^ilgit L/Co Sfo^f£icis?afiW7K-&*nx/cm. ^it 

^y^- (CHCl3-MeOH. 30:1) {ri;»9fflSiU. (4 0) (234. 5 mg. 0. 

253 mmol. 75 X) ^fi/Co 
25 DP. 77-78 °C (AcOEt / '\^-t^y). [a] d** - 13. 2 " (c = 1.00. CHCI3). IR 
i/aax (KBr) : 3058. 2934. 1749. 1703, 1606. 1105 cm"'. »H-NMR (CDCI3) 
S : 0.99 (90, s). 2.04 (SR. s). 2.38 (3H. s). 3.74. 3.85 (2n. AB. S = I 

1 Hz). 4.31. 4.43 (2n, AB. J = 11 Hz). 4.52, 4.58 (2H. AB. J = 11 Hz) . 
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4.81 (IH, d, J = 6 Hz). 5.94 (ID. d. J = 6 Hz). 6.04 (IH. d. J = 5 Hz). 
7. 18 - 7. 61 (20H. m). 7. 69 (2n. d. J = 8 Hz). 7. 99 (IH. s). 8. 01 (2H. d. 
J = 7 Hz). 8.56 (IH. s). 8.99 (IH, br s). >»C-NMR (CDCI3) 6c: 19.1. 20. 
5. 21.5. 26.7, 64.1. 68.4. 74.0. 74.6. 77.9. 86.57. 86.64. 123.4. 127.7. 
5 127. 8. 127. 9, 128. 1. 128. 5, 128. 8, 129. 6. 129. 9. 132. 0, 132. 3^. 132. 6. 1 
32.7. 133.5. 135.4. 135.5. 136.8. 142.0. 144.7. 149.6. 151.2. 152.6. 164. 

5. 169.8. MS (FAB) m/z : 926 (M^+E) . 

(2) 3' -O- i-y^'J-jUyfy j^—JU'^>)jU-4' -p 

10 

{b^'B3 4 0 (167. 9 mg. 0.182 mmol) (D ^ JVT JU zi — jUi^i^ (3.0 ml) jrM 
U-cmm:f} ^ (15.0 mg. 0.109 minol) =^1m^tim. SzgLT 15 i^mWLtZo 

15 ?§€>4xfcffll!3ciS(*«- >U ^y-'U;^7 5A^'o^ h^^v^-f- (cncis-MeOU, 30:1) 
irJ;»)ifSS2U efet»^ (4 1) (140.5 og. 0.160 mmol. 88 X) ^mfz„ 
mp. 82- 83 V (AcOEt-'\4^1^y). [a] d" - 6. 02 ° (c = 0.96. CHCI3). 18 

vmax (KBr) : 3306. 3066. 2935. 2859. 1701. 1611 cm ". 'H-NMB (CDCI3) 
S: 0. 98 (9H. s). 2. 37 (3H. s). 3. 76 (2H. s). 4. 39. 4. 45 (IH. AB. J = 11 

20 Hz). 4.54 (IH, d. J = 6 Hz). 4.67. 4.76 (2H, AB. J = 11 Hz). 4.85 (IH. 

dd. J = 5. 6 Hz), 5. 79 (IH. d. J = 5 Hz), 7. 20 - 7. 58 (21H. m), 7. 73 (2H, 
d. J = 8 Hz), 7. 80 (IH. s), 7. 96 (20. d, J = 8 Hz), 8. 49 (IH, s), 9. 18 
(IH. br s). "C-NIIE (CDClj) 5c: 19. 1, 21.6. 26.8. 64.4. 68.9. 74.1. 74. 

6. 79.2, 86.8. 89.8. 123.1. 127.7. 127.8. 128.0, 128.2, 128.4. 128.6, 12 
25 8.8. 129.7. 130.0. 132.1, 132.5, 132.6, 132.8. 133.4, 135.4. 135.5, 136. 

8. 142. 1. 144.8. 149. 4. 152.3. 164.5. 

(3) 3' -0-^vi?^u-5' -O- t --y^jU'jy j.—jiy-yfj jv-2' -O. 
4' -C-y ^1>>-N« -'0>»>>UT7^y i^^ (4 2) ®^fi)t 
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mf^^WiT. 4 1 (210. 5 mg. 0. 238 mmol) CDf^h^t h'ay^ >^f^ (8. 0 m 
1) izMUX'i- h 'J '^7 A fx ( h U ^ f-Ji'iy iJ JU) T i V a.O U in THF. 0. 58 
ml, 0.572 mmol) ^1m:LfcW:. SMT 3 BtR3JIl$bfc„ {rlSfnfilr7K 

- (CHCl3-MeOH, 30:1) (r^fcOfSISL/. Sfet^* (4 2) 
(169.5 mg, 0.238 mmol, quant.) ^'Mtio 

mp. 80- 81 "C. IR IV max (KBr) : 3259. 3064. 2932. 2858, 1703. 1607 cm"'. 
'H-NMR (CDCI3) 6 : 1.07 (9H. s), 3.95. 4.10 (2H, AB. J = 8 Hz), 4.02 (2 
10 H, d, J = 8 Hz). 4.56, 4.64 (2U, AB, J = 12 Hz), 4.26 (IH. s) , 4.86 (IH, 
s), 6.14 (IH, s). 7.26 - 7.70 (18H. m), 8.04 (2H, d. J = 7 Hz). 8.22 (1 
H, s). 8.78 (IH, s). 9.18 (IH. br s). '^C-NMR (CDCI3) 6c: 19.2. 26.5. 2 
6.8, 29.7. 59.2. 72.4, 72.6, 76.5. 76.8. 86.7, 88.6. 123.4. 127.7, 127.8. 
127.9. 128.1. 128.4. 128.8. 129.5. 130.0. 132.4, 132.5. 132.8. 133.5. 1 
15 34.8, 135.2. 135.5, 135.6, 136.8, 140.4, 152.7. 

(4) 3' -0-^ly'JJ\y- 2' -O. 4' - C - f- 1/ >- N« -KyV-fyU 
Tt'J yy (4 3) ®^Ji£ 
it-^m 4 2 (173. 6 mg, 0. 244 mmol) (Oy-^^h Kd75 (7. 0 ml) 

m.f^X'T-h^y^Jl'Ty'e—^J^yjU:^^ K (1.0 M in THF, 1.0 ml, 1.0 mmol) 

20 ^sax.. 25 i^mwLtz^ ^fo^mm'^mjEm^i^xm^tLttm^mt^^ 

y*) ^^jVij^J^i^ ^ - (CHCU-MeOH, 15:1) l^ctOI^SaU. fife 

(4 3) (115.4 mg, 0. 244 mmol. quant.) *^^:t„ 
rap. 154 - 155 "C (Et20). IR max (KBr) : 3339. 2944, 1701. 1611 cm"'. ' 
H-NHR (CDCI3) 6 : 3. 91, 4. 13 (2H. AB. J = 8 Hz). 3. 93. 4. 01 (2H, AB. J = 
25 12 Hz). 4.38 (IH. s), 4.64 (IB, s), 4.85 (IH. s). 6.08 (IH, s). 7.29 (1 
H, s). 7.51 (2H, d, J = 8 Hz), 7.58 (IH, d, J = 7 Hz), 8.05 (2H, d. J = 
7 Hz), 8.14 (IH, s), 8.75 (IH, s), 9.50 (IH, br s). "^C-NMR (CDCI3) 6c: 
57.1. 72.4, 77.0, 77.1, 86.9, 88.6, 122.9, 127.6, 128.0. 128.1. 128.4. 
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128.7. 132.8. 133.5. 136.9. 140.5. 149.8. 150.5, 152.8, 165.0. 

mmm 5 ] 

(1) ,2" -O-TiT^JU-S' -0-Oi>yi/-5* -O- t -y^jVi^y 

< 

^';>'Ui?*Ty->> (4 4) 

mi^<DXM. 6) izm-oXtJ^mLfz 3THS-C"'" (146.8 mg, 0.336 ninol) (C^ 
mm.jMT. MUX' 4 (250 mg. 0.336 mmol) © 1. 2--^ ^ p oi:J' (5.0 
ml) h U ^ ^>'l'> 'J h U ^yl/j^-D^ :5' ^X-^Ut^^- h (6.7 UL 0.0336 
mmol) <^*ax.. 15 B#FH^Jniftil2)tt U^Co KiS?gf^{rfiSfafl«7K^*n^/;:^> ig-fk 

(CHCla-MeOII. 30:1) {r J; 0 b . Sfet&* (4 4) (213.6 mg, 0.2 
35 mmol, 70 X) *?ty=o 

mp. 96 - 97 "C (AcOEt-'s4--9- >). [a] o''* -11.09 ° (c = 0.97, CHCl,). I 
R ymax (KBr) : 3152, 3065, 2934, 1746, 1681. 1606 cm"'. 'H-NHR (CDCl,) 

d: 0.96 (9H, s). 1.10 (3H. d. J = 9 Hz). 1.13 (3H. d, J = 9 Hz), 1.98 
(3H, s). 2.36 (3H, s), 2.48 (IH, m). 3.65. 3.72 (2H, AB. J = 11 Hz). 4.2 
3. 4.43 (2H, AB. J = 11 Hz). 4.47 (2H, s). 4.63 (IH. d. J = 6 Hz). 5.74 
(IH. t. J = 6 Hz). 5. 96 (IH, d, J = 6 Hz), 7. 14 - 7. 68 (20H. m). 9. 15 (1 
H. s). 12.20 (IH. s). "C-NMR (CDCI3) <5c: 19.1. 19.3. 19.4, 20.8, 21.9, 

27.0, 27.2, 36.5, 64.5, 68.9, 74.4. 74.9. 76.7. 86.1. 86.7, 122.0, 127. 
6. 127.7, 127.9, 128.1. 128.3, 128.4, 128.8. 130.1, 130.4, 132.3. 132.7, 

132.9, 135.7, 135.8. 137.3. 137.8, 145.2, 147.8. 148.5. 156.2, 170.2. 1 
78. 8. 

(2) 3' -o-^y'Jji'- 5' -O- t -■7'f=->'i'':^7 i^;i/->'J ;u- 4" -p 

(4 5) Oi^liSL 

-(b^t^B 4 4 (137. 0 mg, 0.151 mmol) <D ^ )\^-7 )\y zi - )\,'^WL (3.0 ml) JCM 
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MX'mM:^*)'^^ (15.8 mg. 0.113 ramol) ^m^fz'^. MM-X' 45 ^W.WLtZo 

mmm'&fk^^mykxm-^wt. mm± ') 0 Aizx^mofz. mm^^i^EE^^L. 

m^ntzm.SSLmW&> M.^ \^yyy ^ - (CHCla-MeOH. 30:1) 

5 efe*&*4 5(83. 4 nig, 0.097 ramol, 64 %) ^mtZo 

rap. 102 - 103 "C (AcOEt-'N^-y-V). [a] o" - 2. 00 ° (c = 0.40, CHCI3). 
IR Umax (KBr) : 3166, 2932. 1684. 1607 cm"'. 'H-NMR (CDCI3) S: 0.90 
(9H. s), 1. 09 (3H, d, J = 7 Hz), 1. 13 (3H, d. J = 7 Hz), 2. 30 (IH, m). 2. 
37 (3H, s), 3.71, 3.76 (2H, AB, J = 11 Hz). 4.32, 4.48 (2H. AB, J = 11 H 
10 z), 4.35 (IH. d. J = 6 Hz). 4.63. 4.90 (2H, AB. J = 12 Hz). 4.96 (IH. t. 
J = 6 Hz), 5.67 (IH. d. J = 7 Hz). 7.17 - 7.71 (20H, m), 8.82 (IH. s). 
12.05 (IH. br s). • ^-C-NMR (CDCI3) 6c: 18.7. 19.0, 21.6. 26.5. 36.2. 63.5. 
69.1. 73.7, 74.3. 78.8, 86.2, 89.5, 127.7, 127.8, 128.0, 128.1, 128.5. 
129.7. 130.0. 132. 0. 132.6. 132.7. 135.3. 135.4. 137.4. 138.2. 144.8. 14 
15 6.9. 155.5. 178.5. 

(3) 3' -O-'Oyylz-S" -O- t -zf'f-jU-jy :,L—Jl'iy *J /U-2' -O, 
4' -C-^f-l/>-N« -^yy^'JjUiTTJ iy> (46) (D-^fSL 
mm^MT^ 4 5 (92. 1 mg, 0. 102 mraol) ©x-h^t V^y^ ^t^WL (3. 0 m 
1) iZ^1^X± h U "t/ A b'X ( h U y "f-J^'y U >U) T ^ K (1. 0 H in THF. 0. 31 
20 ml. 0.315 mmol) ^Ua^fz'^^ SST 3 ^f^mWi^fZo SfTx^^J-fiSfOfiW*. 

^i- V ^ ^i^x^^\ytzo ni^nfzmfS.m^=^=y')fjf)i^ 

•h^ L.^ YiP'^yy ^ - (CHCla-HeOH. 25:1) <rJ:D*SSBb. (4 6) 

(31. 4 mg. 0. 160 mmol, 44 X) ^^fz^ 
25 rap. 99 - 100 "C. IR y max (KBr) : 3162, 3068. 2932. 1683. 1610 cm"'. 'H- 
NMR (CDCI3) <5: 1.06 (9H, s), 1.25 (3H. d. J = 7 Hz). 1.27 (3H, d. J = 7 
Hz), 2.64 (IH, m). 3.83. 4.01 (2H, AB, J = 8 Hz). 3.97 (2H, d, J = 7 H 
z), 4.18 (IH, s), 4.51 (IH, s), 4.54 (2H, d. J = 2 Hz). 5.77 (IH, s). 7. 
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17-7.42 (5H, m). 7.64 - 7. 72 (lOH. m). 7.84 (IH, s). 9.03 (IH, s), 12.08 
(IH. br s). "C-NMR (CDCI3) <5c: 18.9, 19.0. 19.1. 26.5, 26.7, 36.4, 59. 
1. 72.4. 72.5, 76.8. 77.5. 86.3. 88.3. 121.7. 127.6. 127.7. 127.8. 127.9, 
128.1. 128.4. 129. 6. 130.0. 132.36. 132.42. 134.8. 135.45. 135.54, 135. 
5 8, 136.8, 146.8. 147.7. 155.4, 178.6. 

(4) 3' -O-^y'JjV I - 2' -O. 4' -C-ji ^ly>-N^ --rv^f- 
')}\y^T J •>> (4 7) CD^^ 
-ft:^*^4 6(41.3 Bg. 0.060 mmol) ©-r h Ka7^>?gfd? (3.0 ml) \Z 
m.^-QT' b 3y^JVT Ay JU:t <J K (1.0 M in THF, 0.90 ml. 0.90 mm 

10 oi) ^imz.fzW:. MUX' 1 f^mmnLtzo R!t^mi&'^m.EEm^\^xm^titzm 

m.m^^'^^iiJ^J^fj'yl^^^u-^Yi^^y^- (AcOH-EtOH. 20:1) {Cj;»9ffiSJ! 

afet»5|5 (4 7) (27.1 mg, 0.060 mmol, quant.) ^mc^ 
mp. 228 - 229 °C (Et20). [a] 0" + 32.90 * (c = 0.875, CHCI3). IR vmax 
(KBr) : 3162, 2934, 1683, 1608cm-'. 'H-NMR (CDCI3) d : 1.24 (3H. d. J 
15 =7 Hz). 1. 26 (3H. d. J = 7 Hz). 2. 76 (IH. m). 3. 83, 4. 03 (2H. AB. J = 
8 Hz). 3.92. 4.02 (2H. AB. J = 13 Hz). 4.33 (IH. s), 4.55 (IH, s). 4.62 
(2H. s). 5.80 (IH. s). 7.25 (5H. s). 7.91 (IH. s). 9.85 (IH. s). 12.05 
(IH, s). '^iC-NMR (CDCI3) 6c: 19.19. 19.25. 36.4, 57.4, 72.5. 77.0. 77.5. 
86. 5. 88. 8. 121. 0. 127. 8, 128. 1, 128. 2, 128. 3. 128. 4. 128. 6. 137. 1. 137. 
20 5, 147.5. 148.2. 155.7. 179.9. 



u 




I 



CN 



21 



32 



W(>9S/39352 



PCT/JP98/00945 



S'-QCGXI I I I rQCT-3' (XT8) 

S'-<3CG I I X I I I GCT-3' (TJXn) 

S'-GCGTmcrTQCT-3* (T3XT2) 

6'-QCG I I I I I XQCT-3' {T8X> 

S'-GCGWOTTTGCT-a' (X3T4) 

ff-GCQTTXXTTGCT-a' (12X2X2) 

ff-GCGTTTTXXQCT-a' {T4X2) 

S'-GCQXXXXXXGCT-O- (X«) 

S'-GI I I I I I I I tXXC-3* (X2) 




(1) 3'-0-[2-i/7yjch + .> (vJ^-y^/ntVUT^y) ^t^yi^y ^ y]- 
5' -0-(4. 4' - v'y h4^-> h U f--*!/)- 2' -O, 4'-^:$'^ 
> ( 2 1) CD^fiE 

-fb^ifeS (200 mg, 0.31 mmol), y y o JUT y'e—'y A -rh5>/U 
K (39.6 mg, 0.23 mmoD^MyK CH3CN T 3 Sftg^ Lfc^. M7K CH3CN - MtK 
THF^?g (3:1. 4 ail)<t ^J^mo^tT 2 - i^T / Ji5^>/U N. N. N' . N' -7^ h5 
-r y^D hVU .-f.X.-no -I^T ^ rS^-r (O. 12 mi, 0.37 mmoD^m^. SzaT9 0 

h^'^T?^- (AcOEt : 'N^^-y-V : Et3N = 75:25:1) {Cj;D»SS!^s AcOEt-'\+ 
T$^^^' h^*2 1 (181 mg. 0.25 mmol, 81X) ^%tz„ 
mp71-74 °C (AcOEt-'s+if^). ^ip-NMR (CDCI3): S 149.6. 149.5. 149.4, 
149.3. 149.2. 

( 2 ) y =1*7 i> 5=- K«^{*®— )^^fi£ ;f 1; 3-^-(D^^{i Pharmaciait 
SIDNA^^^E Gene Assembler Plus{C<t 0 0. 2 molX-y — yUT'rfo Aio 7§ 

-7KBfSA<CPG^i#($(C*S^ b/c 5 '-O-DMTr-^^ (0.2 //mol) CDDMT r 
h i'npg^SeirJ;oTfiftf^ML/. -E"® 5' -7k®Sir^^DN A^^ffl© 4 

^Jjfe-t^-^ (0.2 //mol scale) 

1) detritylation IX CCI3COOH in CHzClCHjCl. 6 sec 

2) coupling 0. 1 M phosphoramidite (25 equiv. ). 
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0. 5 M IH-tetrazole (500 equiv. ) in HeCN. 2 min 

3) capping 3% 4-(diniethylamino)pyridine, IQX AcjO, 

in MeCN. 18 sec 

4) oxidation 0.01 U I2 in 2, 4. B-coUidine/HzO/MeCNd :5: 11). 

6 sec ^ 

m<htitz5' -O-DMT r'lt^titz^V rf 7 l^^^ h'mmmt^ 5 
ArJ'n-^h (Millipore. Oligo-Pak^" SP) ±T h 'J 7 dBIfK 5 m 1 iw J; 0 
DMT r S<^l^-rL. ^l^m^n^^m^. S&^O^U 3? ^ l/^^ K^i^t** 

(2) 5' -GCGXTTTTTGCT-3' (XT5) 

»Ra 0.06 z^imol (30% yield) 

(3) 5' -GCGTTXTTTGCT-3' (T2XT3) 

iKfl 0.05 jumol (25X yield) 

(4) 5' -GCGTTTXTTGGT-3' (T3XT2) 

•KM 0.03 //mol (15% yield) 

(5) 5' -G C GTTTTTXG CT- 3' (T5X) 

iRfl: 0.06 fiMol (30« yield) 

(6) 5' -GCGXXTTTTGCT- 3' (X2T4) 

jRa 0.06 /umol (30X yield) 

(7) 5' -GCGTTXXTTGCT-3' (T2X2T2) 

iRfl: 0. 05 //mol (25% yield) 

(8) 5' -GCGTTTTXXGCT-3' (T4X2) 

•iKfi 0.06 /imol yield) 

(9) 5' -GCGXXXXXXGCT-3' (X6) 
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i^M 0, 06 umol (30% yield) 
(10) 5' -GTTTTTTTTTXXC-3' (X2) 
iKS 0.07 //mol (35% yield) 
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cuMi] mm&m (Tm) <omm 

^^£DDN A*-5l^(±RN A35^<^./<^'5■tr >Xti<i:J£-T — - U > U/c fccOCD 

«*2gS^4n'E-'n> N a C 1 lOOmM. 'J h 'J -^7 Aj^l^/lg ( p H 7 . 

2) 1 OmM. T yg^-tr >Xia4 /zM. -feyxiI4 /i/Mi U;fci^->:7'>'U^?^ (5 

TtTfeltH- (a-^ UV-2100PC) ©•tr>'U^F«9(cMI?l»Jh®/^*:)JCMfgmMt<&jiU. 

ji&L/Co if yy^i^Miig o°c*-cs^o. 2°c-ro±#^-a-, O. l°crB^llT-2 
^ 1 mi^m L/Tzafl^ufco 

15 iSl^lis TiSO^tr^ b/Co 

mmum (TmM) 



(ATm/mod. ) (ATm/mod. ) 



5' 


-GCGTTTTnGCT-3" (5^^) 


47'X: 




45*'C 




5* 


-GCGXTTTTTGCT-3' (XT5) 


SO'C 


(+3''C) 


49''C 


(+4''C) 


5' 


-GCGTTXTTTGCT-3' (T2XT3) 


491C 


(+2°C) 


49"'C 


(+4''C) 


5" 


-CCGTTTXTTGCT-3' (T3XT2) 


49°C 


(+2°C) 




(+5°C) 


5' 


-GCGTTTTTXCCT-3' (T5X) 




(+4^0 ) 


src 


c+e^c) 


5' 


-GCGXXnTTGCT-3' (X2T4) 


src 




53°C 


(+4°C) 


5' 


-GCGTTXXTTGCT-3' (T2X2T2) 


49°C 


(+rc) 


53''C 


(+4°C) 
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5' -GCGTTTTXXGCT-3' (T4X2) 54°C (+3. 5°C) 55°C (+5°C) 

5' -GCGXXXXXXGCT-3' (X6) 58°C (+1.8°C) IVC (+4. 3°C) 

a): 3' -CGCAAAAAACGA-5' . b): 3' -r(CCCAAAAAACGA). 

(la)) cD^-v h (X) t-i 1 m^^^^ii 2 mm ALtz^v mm 
cimmB,mmfzK) 2mmm) T^-r^xx-cmmi^tz (X6) jrfci.^ 

mmmm^tzK) 4mi)^^6m} ©TmMo±#*w>tot.n> u^Nt (X6) j-fc 

15 1 55}-Fa13 T'CJr^S-ofc^r >J =i'7 i^' Uxl-f- K®^< y "7 r-^fffidO/zH. 400^1) 

(CtE#'^X>-^ v'JiXir^— -tfO/<-y 7 T—l^WL (0. 003U/inl, 400/z l)^fS-^L/::o 
M^^?d^*3 7lCIC-(S-,/::::5^-t^K800/^l)CAtL> ^ ^ l^^^ K®5^iP? 

J;;S^nS|5©)R(260nra)(Diij!)n^SniMADZU UV-2100PC*ffl t^T^B^fl^JiriHilS U 
Jto ffll^3t><-y :7 r-CDiia)a{*Tris-HCl(pH8.6)0. IM.NaCl 0. IM.MgClzUmM-r 

20 Ofi'J^MJ:H-5}-l^)lft^by=o 

iflij^r»3iifeB#(t=o)Ro^j^nsi?®iR7&<tsj6^n'^A < nc-^/c^^u vikjr®^® 
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5' -CTTTTTTTTTTTC-3' i^mM) 260 

5" -GTTTTTTTTT-XX-C-3' (X 2) 850 

ttc^ mf^mm.l^sL<Dmm^^t^7jK't^^'- h^mi c^mm) s.o^bi2 (X2) 
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m^mm^ 53409-^ 
^m<on : 1 0 
w.mm^ : 1 

E^IJCDS^ : 1 2 
flO^ : 1 2jCig 

se?u : 

5' -GCGTTTTTTGCT-3' 

mmm^ : 2 

Be?ijOS$ : 1 2 

m<om : 1 *M 

5' -GCGXTTTTTGCT-3' 

Be??iJ#-^ : 3 
B£yiJ®S^ : 1 2 
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igOSiC : 1 

m\\ : 

5' -GCGTTXTTTGCT-3' 

ie^ij#-^ : 4 
SS^'J©g$ : 1 2 

ilOSK : 1 

se^ij : 

5' -GCGTTTXTTGCT-3' 

: 5 

B2^il©S$ : 1 2 
|g<03|fe : 1 2tcfil 
BE^iJ : 

5' -GCGTTTTTXGCT-3' 
Be?iJ#-^ : 6 

ae?ij®s$ : 1 2 

^a>WL : 1 
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5' -GCGXXTTTTGCT-3' 

mmw^ : 7 

mmcom^ : 1 2 

m<Dm. : 1 

5' -G C GTTXXTTG CT- 3* 

mnm^ 8 

a52?i|OS$ : 1 2 

m<om. : 1 *M 

5* -GCGTTTTXXGCT-3* 

m^m^^ : 9 

BByi]cDS$ : 1 2 

iacDt{[ : 1 

E2?'J : 

5' -GCGXXXXXXGCT-3' 

ae^ijs-^ : 1 0 
ie?ijog$ : 1 3 
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: 

5'-GTTTTTTTTTTTC-3' 

Be?<J#-^ : 1 1 
E2FiJ©g$ : 1 3 

: 1 

5' -GTTTTTTTTXXTC-3' 
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1 . —m^ ( I ) 




I 

Y 

(0 



xR.Dfyisi5i— ^iU< li^/A^j. 7K^. TJi^^jvm. TJi^Y-jvm. tji^^-ji^ 

5 •>i> ot;1/4^;us. T-5>'i/+>'US, TU-yuS. T->-'i/S. Xli->yjuS] 

3. X7b< A.A'-i^ji h + i/ h U^yl/ (DMT r) T'. Y*<2-'>Ty h4^-> 

4. — flfiSC (la) 




(la.) 
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5. — flSit (II) 




B'. Bl±|5]— tfcli^i^iO. h'U S v^^t L< li-ru >:feB?JgSX<4 
tzitn 2 ia±OJi^lC 14 B « <»: B lilHj— -c^i < T ^ J; < . R IWl— -Oi < T 
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